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(57) Abstract 

PROBLEM TO BE SOLVED: To prwkie a tre state 
quantity delecting m^od and a tim stale quantity 
detecting device for impnavrng safety or power sawm erf 
a vehicfe, *^ 

SOLUTrON: In a t*re state quantity detecting system 10. 
a first whoeJ 20, a second wheel 22. a 1hM wheel 24 
and a fourth wheel 26 include a first physical quanlit)^ 
sensor 30 and a first transmitter 40, a second physlcaf 
quantfty sensor 32 and a second transmitter 42, a thindl 
physical quantrty sensor 34 and a IhirtJ transmftter 44. 
a fourth physical quanttty sensor 36 and a fourth 
transmitter 46, respectively^ The firet physical 
quantHy sensor 30, second physical quantity sensor 32, 
third physical quantity sensor 34, and fourth physical 
quantHy sensor 36 dstact a first physical quantity and 
a second physical quantity related to tire stales 
respectively. The first transmitter 40. ^ond 
transmitter 42. third transmitter 44. and fourth 
transmitter 46 transmits the first physical quantHy and 
second physical quantHy to an ECU BA side rn a form 
wtee the output state of the second physical quantity 
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mmR 2 ] 

, ■mtm2<Dmmm<D^.mMm±'A^^m\^fctmw$fifzm^K. mm^2cDmmM^m 

:h^-f-^^m&t Lxm2(Dmm&^^m-t^m2<DmBi^mt. mumi<7ymmmisx 

v^mtzm 2 (D tf as ^ mti-r^ mti^mt . jifz ^ ^mmMmmmmKi^^^x . 

X. mtm 2 <r>w:m^^i^ X ^m,tii^iifcmmm2cr)mmmtmi-mm.<Dm^mm^fz^ 

[m^m. 4 ] 

K}^^zxmmm2<Dmm&<?)^.mmM^'Miii>^^ tKX^) . mMin^ti^^i^ x ^^mbb 2 
mmK 6 ] 

mmm2<om.ih^mi±. mtm2(D^m&h LT^'^^osjt^ittbu. 

ifriamtj^sti. mtm 1 (Dmm^&LK x ^mzmi co^mMt Lxmm^iifz^-(^^<r) 
^^J±7^?M^ ? v^{s t\ mtm 2 (Drnm^^K ^ 19 mmm 2 (7>mm& t Lxm^i ^ ittz ^ --f 
■^<7>iMimi^^-r]mi(om^mm^fz ^ comtfA^i^M^"^^ ^ t ^m^Lti-^m^m 3 35- 

mmm2<om^mt. mum2<Dmm&t lx ^ ^ ^<DM.m^mmL. 

mtmij^m±. mBmi(o^.iii^m^x ^mmmi^^mmmt Lx^.m$^t:^-<Y(D 

fifzi^^ ^(Di^}^^^rmm.<D^^mm$>fz^(r)mt}&^mu^^^:it^!Wm.tr^m 
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m^m 9 ] 

1 0 1 
1^^5(1 1] 
[0 0 0 1 I 

[00021 

^ if Six. So 
[0 0 0 3 ] 

im^icm 13 

iHrP^e - 2 9 7 9 2 2#<2r^ S 1 ) 

[0 0 0 4 ] 

mm^mrn lxo t-t^ mm] 

mfzif^^^^m:^irK^nm(r)mf^wt^i^'r^^<Dx^'DX. 'Z^-fLi^^^y ^ y hmw. 
yyy h^-(^xMM^f'km-^mifxLt') -( (Dmikmm*^m~ ^ ^ t K X 

[0 0 0 5 ] 
[0 0 0 6] 
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[0 0 0 7 ] 

'jcis. rm^^m^mtj tLx. m2<7)mmMimm'r^mM^mt^'tx^j:\,^L. 
m 2 <7:>^m&^m:m-t:hmM^mt^^x i> x 

[0 0 0 8 ] 

. mmm2(Dmm&(D^.mmwm'A'muLfctmm^n.fzm-^K. mmm2<omm.m^^. 
fct^ox. mi<Dmmmtm2<Dmmm(Do-h. ^^Mm-B'r)-M^Mm^m'pmKmt)^ 

[0 0 0 9 ] 

«Bj<7)^ijc?5i.jt{±, ^^^^mM:tLxmi(r)mmmimii~r^mi<y^^.Bi^^t m 
1 (Dmm&tm^j: -^^xbm tLxm2 con& ^^tisi--2>^ 2 (omm^-m^t 

mmmcoiK ^^Kmcx. mmm 2 o^m^ isj; ^^mm^ Kfcmmm 2 (^mmm ^^-r 

to 0 1 0] 

[001 1 ] 

mmm:fj^mi±. 'J^^^j:< i:iymmm2<y^mmm<D±^^Km^^. mmm2<r)mmm<^^ 
<r)m-M:d^mM-r^j:oizmmti!>t}mm'tmit^^xiiX\,^o Ltz-h^^x^ mi(omm^ 

[0 0 12] 

izmcxmnm2<r)mm&<r)^.mmM^^i^=h;Lt\zx^. mm&,t>^mK x 7^mmm 2 < 
'^mm&^Tr^'tmm.oy^^mm^tz^ <^\i!,timi^miM^^xi, x^^o ^<Di^^. m2<Dm 
m&<Dmmm^Mt6^;i tizxy) mtf^mKX^hMm^iiiim^t^-^^h ztt mm<^ 

[0 0 13] 

mmi<D^.ai^mn. mmmi'D!^mMtLxi^^^<o^^j±^ma^Lx^x<. mm 
m2<T)^.m^^[t. mm2<Dmm&t lx ^ ^ ^(oi^m^mniLx^ x\^>^ mmmt}^ 
mii. Msmicomta^-mizx^mmmicommmt Lxmm&iifz^4^'<D^^}±ii^yh 
^v^fifc-. mmm2<7)^.m^'mzxy)mmm2(Dmmmt Lxiskm^ntc^ ^ 
7j^-rmn<omi^^m^fzio<Diiit)m^ma^^x^x\,>^ ;^n.izx^. m^H'^yy^y 
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10 0 14] 

tmij^mt. mmifo^m^^KX y)wsmmi(ommmtLxmm^itfz^^^<7^m. 

[0015] 

mmmi<^w^mii. mmmi<omm&t Lx^-(^(Dmmm^^.ii^LxiyX<. mm 
m2(Dmm^mt. mmm2<r>mmmtLxi^-(^<Di^m'^^.ti!>Lxiij:^^o mtmt)^ 
ma. turn I (o^Hi^^i^ ^ nmm^Komm&t Lxmm^ utii^ ^ ^ (omMkf^i^^iz 

[0 0 16] 

^ 1/^(5 fc% •i[iB^2<7)^m^ist' i ^mun2<^mm^t vxi^^^^tz^ ^ ^(t^u.)^^ 
7riir^m<o^^^nm^tc^<n^ts^^^in'^^x^x\^^o -rtti^iJ?, ^Jxtf^^^^-^ 

[0017] 

mm^ti^mt. m%zm2<n^.\^^m^^ ^m%t^2<Dmmnt Lxm^^'^fiti^ -<^<r> 

^ h-fnm^ 2 <7?^m¥l£l^ J: »5 Biffed 2 coiijmffl: t LT^th ? 

[0 0 18] 

[0 0 191 

[l^0Jo*i1ii<?5?f^l] 
iW- 1 <75^iSicoBi^) 

-^^ ^/i^i^^ta^ $ tL;^c^^)±c?):^§ $ l^ltvCT. ^ ^ 0^a^=g:;^■r 
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[0 0 2 0] 

1 2 tC^il$*l;t3'-i'-^^:^tSS^mv'X7"A 1 0 tCjsViTv ^1 C> ^2:^^ 2 2 

, ^3^4^2 4, i3J:C/^4:i:|&2 6 cD-e^t'e':H-tC(i, ^ -f i'tJci^S^^aii"^ -tr 

1^2 0<?>*'f-^Wt:i^lMi!:"t^-9-3 0^ ^lM^4 0. *3 J: CKgll T > x :^ 5 0 
HStt^ttTv^So 1^ 2M2 2<75*-^-JH^fi, 1^2 tJMS-ty-if 3 2 . ^2M€-^4 2 
, i5j:cH^2T>'-f ^5 2*^iS:tt e>tLTv^;&o ^3mr^2 4 ^stiafi-fe^^s 4 

> S^3^|«4 4. is iO^'^S T^x^B 4:f}^mifh^X^^^o ^ 4 2 6 tcfi, ^4 

mm&-t>^3 6> ^4m«4 *5j:a^^^4 ryy^i-s 6-A'mifhKx\^^^o miM 

1^2 0> ^2 ¥1^2 2. tS3**Si2 4, d3 J: O''^ 4 2 6 <?)'etL^'*t(7>^^ ^ ^{i^ V7 
[0 0 2 1 1 

:^*ife<^BE^.O^ 1 !^affl;-b>^ 3 0 , S5 2 4^3£iffl-b 3 2 . ^ 3 i^Sft -t >^ 3 4 , 
io J: CF^4 tlM:4:y^ 3 6 ii. 4 ^co^MmH 4 ^ (Dj^m^k ^ 4 

WMk Lx^{ii-ri>o mimmm4 o. ^2M^4 2. msmmmA 4, ^xv'm4m 

6 a. ^1 t/MS-b^^S 0. ^2!^ilffl:-b>^3 2 , m3mMR-t>-^3 4. *5 
^2T>-r-^52, IS3T>x-^54. is i i/^ 4 T 5 6 ^^fhLT^l-f^ii'^sl'fii' 

[0 0 2 2 ] 

^J3. ^ 1 mm&'\r>-^ 3 ot tzii$$^ 1 ^€ii4 0 Kli. m 1 tjas-t ^-y- 3 oi^^vm 
im9^4 o^mt)^m^-t^mm^^p=ij^^^tx\,^:ho wimi^. m2^m&-ty^ 3 2 i 
fcim2m^m4 2. m3m^&t>^3 4 tf^m 3mmm4 4. m4mm.&-ty^3 
6 tfziim4mM^4 6 Kiimmi!}^]^m^fix\^^^o 

[0 0 2 3] 

^MtCig:{t«btL;t^#a6 2 (4. §«T>^^-6 0*:/hLT^im#il4 0^ ^2M 
«#.4 2, ^3M#.4 4, i3j:0*~^4M1S^t4 eo^tL'p-tlj^-'ib^'-f -Yt^lffl<7>ffif^<^ 

^#L. ^mLfz^' 4 ^imM<Dmm^M^mmmw6 4 aiT. n^mmmme 4t: r 

ECU6 4J t^lE-r^.) -^ii-So ECU6 4^. ^« 6 2 ^ItlSLo 7t -f -^i^cil 
fi<7)^f$ftt:i^o'(/^T;J'W'-Y<7)tfcig=^lE^-t;|,o E C U 6 4 ii. ^#-^6 2 sO^ibSttflito 7t 

i?'-^-Yt?ciifi:^;c£;CTS^'7>y7 2 ^,#/Jar^^^i: i: , y'*'- 7 0 icg^^ ^n,| 

m^i£. ^mme 2ij^^m^^^4^imMK^tii-^^4^^^m:^m'm.m&^± 

m^p-Ltcm^i^. ECU 6 4 f4^^7 ^y? 2 7 0 ^ ^"0 ttzM 

m^i^. ECU 6 4 imm(D^^m^nLx 4 ^<D^m'^mi>3:-rmm^'=>^^xm^i^m 

[0 0 2 4] 

m^t:^4 Sit. ECU 6 4Kj::h^4^^m<ommm^mmit~r=ho s'4^-t 
i^^ ^ e 6it. mi 2 0 ^ ^ 2 Mm 2 2. ms mm 2 4. isx a^m 4 mm 2 e (^) 9 
. mm^t^j::h^4^^miK-r^o 

[0 0 2 5] 

&,T. ±m<7>^mm^x^mi'^^m.m^^o 112 14, :^mmmmi^i5if^ ^ 4 ^^m^ 

^;^mt-S:^-^^^-r-7n~^^~ h-e*.2>o C1^:T-{4, »1^I&2 oco^-r ^^KJSis 
J:£^^^'■^'^^&JK^^^iS^'^)^l^^afi-fe>■^^3 0 ^1 J^MS-t^-^f 3 o-^mmLtc^ 

imm2 o<r)f'4^'^MJ±iixr^^4^uf^^^4^'^-Km&<^mnt Lx^m^^&M-t 
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[0 0 2 6 ] 

WifiPo ^Tmh^j:^mii (SI ON) . o\^x:hf'^^^ms<omEmm 
HI s^izm^^m (s 1 2) > SI 0 i^^if^ ^ ^^^j±<o^ntm^ ML^Tt>^i^ 
^ ^4-^^^&muPo (i^ 1 ¥©2 0 «7)is:ftJico^^ii^^^*?!Jx.{f 1 o%~2o%iat^ 
fsv^-fiT-^^o s 1 0 t s 1 2(r)mm^m^M-tm. mimm^i s^mmr^mi 
m^2 0 Km-r^^ ^ ^^m&<^mm.^Mim^mm^^o 

[0 0 2 7 ] 

3 0 m:oT:tttb?ti/c^i:^:|fe2 0 co ^ -Y^M Pt^j^'^^' -Vi^^ffi 
l^filPo ^rm-otct^ii (SlOY) > ^ imi^2 Oco^'-f ^ifJ-M^^Mcotfcl'fcv^ t 

o^^Tfi. mim^Mi oKx^^mm^Mmm-^n o^^^znw.^^^^ (si4) o^im 
t-cit. '^<omm.mmmm<D^'&-^n o^^cDttm^^n^ (sign) » 

[0 0 2 8 ] 

^Ltz^ik (S 1 6 Y) . 1^1*^2 Oco^-<-Y^^Ecoif$Rtcov>rS#MP®7&n 5 
m^K^h (S 1 8) o ^11^^2 0(7)^'-f -^TaETi^s^l <?)^'-Y-Yi^Kgg^itTB ^rJtHo 
^tJ^-a-e^oT (S2 0Y) , ^'-^'■VS]^fi0^ffiAT7&^*^5e«75^'^-Vi^Jt^Sa^fitATc 
=^±IIl-:p7t*i-a' (S 2 2 Y) . ^1*^2 0(D^^^iMim-A^M,±^Ltct^^j:LXmiM 

mz Qc:>^4^u&<Dmm^-^^>xm^mm^3 om^^w-r^h (S2 e) o 

[0 0 2 9] 

S 2 0 t'iS^/^Tg^ 1 ^1t2 OO^-f -^a^Ty^?^^ 1 co^-f irM^S^-fiTo * ± HI ^ 'Sj o 
(S 2 0 N) > i 7^:i-4 S 2 2 l^iSV^T ^ ^S.Jg<7)^^A T:6^rT^c^ ^ -VfilK^ 
SBI^'fitATo ^±ia«b'5ri6^o7tm-i'T'*-3-C4> (S 2 2N) ^ ^im^2 QcO^^^S.m. 
T76^lfl2<7>^''f ^i^^g^^itTi =^±IlIoTv^;H.(i' (S 2 4 Y) . ^im;^2 0(D^4^1^ 

^(o^tm^^^^'xm^mm^ 3 o^i^^w-T^^ (S2 6) o i^-^-^^^^^Mn 
^ m2<Di^-i^y^S:mi$.T, It. Myitis 0^-1 0 om^tizm^^^^o fzfzL. m 

[0 0 3 0] 

S 2 4 K^\^^xmi M-m2 0 <D ^ ^WlJ^T 2 <7) ^ ^ ^ M.f^miUT , ^r±lloT(.^!& 
^^m^ (S 2 4 N) . S 2 6 ^J^^:^ ^i-^o MM 1 2 ^-C (S 2 8 N) ^ S 

2 0 S 2 6 t-^<Di0im.tm^M-to 

[0 0 3 1 ] 

ii-^m#i-^^im#a4 oc>®{iH'^^j^-rso f-ztfL. ^2^#a4 2. ^3ji»,4 
4. isxu'm4^mm4 e =b> »iii'®^ii4 0 tmmi^^m-r^^ 

[0 0 3 2 ] 
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f a<7:> mti^:fcil =^ ^,x. A ^ ^%]±.<Di^^ ^\zm.\:.X^ ^ \ U& <r> mm<^^± 

^.^^'LAzmm-t^o ^%m<D'siiM<^mmt. mi<r>^M<D=^-mtmm. mi^^^^n.:^ 

o 

[0 0 3 3) 

2 4. »4*:|^2 6t^^E&^^-Ji^^"~*5<fc^'^i'-va^^^r'1^ffii-^o >r ^:-ei/^ ^ 5ltiJ-x-^- 
;^^- ^</)li^^-e* »9 . ^ii^as-fe:^^3 0, ^2!i)ai:-t>-9- 3 2. mzm 

■^tPo ^ 1 i^Sft-t^-^f 3 0. »2tjaa-fe>^3 2> m^mM&'ty^Z 4> ^J:?^"!! 
[0 0 3 4] 

»lMa4 0. ^2^#m4 2. ^3^^g1t4 4. ±5 J: 0="!^ 4 3i« 4 6 -etL^'tt 
^1 i^M-bV-9-3 Ox 1^ 2i^a«-t>-^ 3 2, ^ 3 -b :x 3 4x *3j:?>'^4ll^ 

fi!;-fe>^3 6 I' J:o-ritai^ti;t:3'^^j^J^j3J:?7r5'^'-Y!a^sm=^. if 4^^WMthX 
W«--3ll«^^o /c/iL. ^lMflil4 Ox ^2m«m4 2x ^3m«4 4> i3j:0'' 
^4m«m4 6 fix ^'-f -VH^^fiO^^^t^iESDTi^-r-Vf^^oMfiraPgSrmb^-^^o 
^j^ 1^^ 1 3i#m 4 0x^2 42x^3 ^fl-m 44. jo J: f>'^ 4 Mil 4 6 «x 

^x JV ^- # V> i5 -f ^ Z§.*:6^'±# L T ^ >f -V (DmX^± f^W ^ li^-f^tti^t^^ 

^< ^u.^^<r^mmm^mm^m<-r^o -^x mim^^A Ox ^2ji€^4 2. ^ 

3 iiil-m 44. is i C/^ 4 liliil 4 6 {ix Hi^^/ijVh $ (5 fc-*' -f -V Tajt(7?1f 

[0 0 3 5 J 

mty^^^hK^tf^^. mi ^^^.4 Ox m2m^^4 2. msmmmA 4. isxzj^ 
^4Mit4 6 {ix ^4^^nj±-^m^mm^Tm^fc^ti:m^t Lx^-(^^mcom 

}^^MX^^ t^^j:'r^t<DX^^mx$>^c ^<75*i^x 3^-<^-^^yy y h^MX^^^ t 

^^j:^iitziikUKis\f^x:$'-<^M.B.(^mm.^Mmmtm< x^&</yx, 9 4^^m<Dmt 

(^3 to Si its CD Bl) 

^jci^Bj (7)^ 3 <r)^m<r) fm f i X ^ ^ <?>^ff^S t;: J^Tv D T ^' ^ S)^ <7>if ^(T) m:b^^ ^ ^ 

-f k $ it ,!i?.T% ^ A- ?M^I£ <7) :^ § $ t:: IS C T ^ <7) If $S<7) ffi ±; mt ^ ^ 
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[0 0 3 61 

ill i;*3ttS^ll i^M-t^-if 3 0^ ^2!©aa-fe>-'t3 2. ^3 t/5iii;-t>-if 3 4. *3 
J:C/|^4 3 6 {i> '?-*t'€-'*t>!tJS1-S^l ¥® 2 0. »2:¥jit2 2. 3 

2 4. ^4:$:^t2 6 cT^^-f ^^f^ffl^J:J>'^''< '\'l^)^=^^tBt--i.o mi^Mm.^>^3 0 
. #2t;Jil:-fc>-if 3 2. ^ 3 tiaS -t >"9- 3 4. J: 4 tlS^-t 3 6 fi, -^tt 

[0 0 3 7] 

^lM1t4 0^ ^2M«4 2. ^3M«4 4. i3 J: 4 M« 4 6 \t. ^M'fl 

»i tia®-fe>^3 o> i^2tiaffl-b>^3 2, ^3 3 4 . t3xvm4mm 

Wli^Mfli-^o 7^:/fU. ^lsi«4 0. m2mmm4 2. ^3m#^4 4> ^iCh^ 

ho mLi^mimmmi o> mzmmm^ 2. ^3Mm4 4. *3j:f/^4i^€^4 6{± 
\mm^m^^<-rho --ys. mimmm^ 0. ^2^i«4 2. ^3M^m4 4^ *3 

[0 0 3 8] 

^*-v 8 2 75)5^'-f-^8 0<??-9-'f K»>.+ -;P<7>«S^^aii-So 
[0 0 3 9 1 

'&j3. g|lgHia4 0^ mzmmWA 2. ^3^«m4 4. I3j:!>^^4ii«4 Gt^^z^K 
EE-t>^^^? fbl'#trJl#^ ^1M#.4 0. ^2m#m4 2, ^ 3 M«« 4 4 . i5Xlf 
mA^^mWiA 6 [i. ^' ^^^m^^m^mit^T El o;t: CI t^^fl^i: LT^' -fir z^^colf 

Y'^%x-^hh^tii^^h<r>x^M%.x^h^ ^-f •V*^'^ ^ ht^cil-e*^ t 

? ^t/c^yc-Jffi icis T ^' iajK<?)'if Pi ^ ® < T- ^ (75-c% ^ ^ i^Kc^^mi: 

^Si^i^M^^LT^^'iai^ j; S9 ;^*i>;& z.}i±^x^ho 

[0 0 4 0] 

lai ICistt -2)^1 i^afi:-fe> -9-3 0> ^2 i^M-fe^--^ 3 2 . ^ 3 Mft-b ^-9- 3 4 > iS> 
^Ty^^mrn-^^-y^ 3 6 ti, ^i^^^■^^^-th%\%■^2 0. I^2m«i2 2 . 
2 4. |^4^r^2 6(7>^'f^^fafet4:i3j:C>'^-ri'ii^<^^tBi-^o :i -ev^ ^ ^' -f -YJg^ 
14Ji^''<^<7):)g^M^fT-^) ^ll©affl-fc>'^3 0 . ^2Mft-fe>-9-3 2s ^3^^a 
ffi:-t>'+h3 4. ;}3J:0="^4 M«:-b>-^t 3 6 ii. ^tL-Ttt^^jE-t >'-^f > ^^'-v'. 

-fe^-ifSr-^tfo ^iii^aa-fev-^3 0. ^2 t/aa-fe^-'f 3 2. ^stias-t^^-^s 4, 

[0 0 4 1 ] 

^lMeit4 0 . ^2ii«4 2. ^3^M4 4. :fe J: O'^ 4 4 6 fi. ^t^W 
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m 1 ^MM-tyir 3 0 . mz^j^m^-ty-iT 3 2 . msmma-ty^ 3 4 . *3 j: 4 

[0 0 4 2] 

'fcis, ^ 1 4 0 ^ ^ 2 4 2. ^3 S« 44. i3XV'm4 4 6 ^ 

4 ^^j±^^'^ fei^fit T 0 o it «r i: ^ ^# L T . ^ 4 ^^m<Dmmm€mm'tmit^ 
\r^x^4 ^u.&<DmnmMmm^m<x^^<Dx. ^^-f ^sj^c^^^-fb^m^^^MUT^ 

[0 0 4 3] 

^4 0. m2mmm4 2 . msmmmA 4 . isxv'm4mem4 e t±. ^^'vmM&t l 

. m2mm2 2. ^3^-^2 4. m4^-^2 6<7)^^^'^i^-m^m^ ^x hiifcmmf 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 

[Ciaim(s)] 
[Claim 1] 

A step which outputs the 1st physical quantity as an amount of tire conditions, 

A step which outputs the 2nd physical quantity as a different amount of tire conditions from 

said 1st physical quantity is included, 

The amount detecting method of tire conditions, wherein a step which outputs said 2nd 
physical quantity changes the output state so that output quantity of information which shows 
said 2nd physical quantity may increase according to a size of said 1st physical quantity. 
[Claim 2] 

Based on a size of said 2nd physical quantity, at least a step which outputs said 2nd physical 
quantity, The amount detecting method of tire conditions according to claim 1 changing said 
output state so that output quantity per unit time of information which shows said 2nd physical 
quantity may increase, when it is judged that the detection importance of said 2nd physical 
quantity increased, 
[Claim 3] 

In the amount sensing device of tire conditions provided with the 1st detection means that 
detects the 1st physical quantity as an amount of tire conditions, the 2nd detection means that 
detects the 2nd physical quantity as a different amount of tire conditions from said 1st physical 
quantity, and an output means which outputs said 1st physical quantity and said 2nd physical 
quantity, 

The amount sensing device of tire conditions, wherein said output means changes the output 
state so that output quantity per unit time of information which shows said 2nd physical 
quantity detected by said 2nd detection means may Increase according to a size of said 1st 
physical quantity detected by said 1st detection means, 
[Claim 4] 
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When it is judged that the detection importance of said 2nd physical quantity increased said 
output means based on a size of said 2nd physical quantity at least, The amount sensing 
device of tire conditions according to claim 3 changing said output state so that output quantity 
per unit time of information which shows said 2nd physical quantity may increase, 
[Claim 5] 

Said 2nd detection means by raising detection frequency of said 2nd physical quantity 
according to a size of said 1st physical quantity detected by said 1st detection means, The 
amount sensing device of tire conditions according to claim 3 or 4 making output quantity per 
unit time of information which shows said 2nd physical quantity by said output means increase. 

[Claim 6] 

Said 1st detection means detects pneumatic pressure of a tire as said 1st physical quantity, 
Said 2nd detection means detects temperature of a tire as said 2nd physical quantity, 
Said output means, so that pneumatic pressure of a tire detected as said 1st physical quantity 
by said 1st detection means is small, The amount sensing device of tire conditions according 
to any one of claims 3 to 5 making output quantity per unit time of information which shows 
temperature of a tire detected as said 2nd physical quantity by said 2nd detection means 
increase. 
[Claim 7] 

Said 1st detection means detects kinetic energy of a tire as said 1st physical quantity, 
Said 2nd detection means detects temperature of a tire as said 2nd physical quantity, 
Said output means, so that kinetic energy of a tire detected as said 1st physical quantity by 
said 1st detection means is large, The amount sensing device of tire conditions according to 
any one of claims 3 to 5 making output quantity per unit time of information which shows 
temperature of a tire detected as said 2nd physical quantity by said 2nd detection means 
increase. 
[Claim 8J 

Said 1st detection means detects the degree of grounding of a tire as said 1st physical 
quantity, 

Said 2nd detection means detects temperature of a tire as said 2nd physical quantity. 
Said output means, so that the degree of grounding of a tire detected as said 1st physical 
quantity by said 1st detection means is large, The amount sensing device of tire conditions 
according to any one of claims 3 to 5 making output quantity per unit time of information which 
shows temperature of a tire detected as said 2nd physical quantity by said 2nd detection 
means increase. 
[Claim 9] 

Said 1st detection means detects deformation of a tire as said 1st physical quantity, 
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Said 2nd detection means detects temperature of a tire as said 2nd physical quantity, 

Said output means, so that deformation of a tire detected as said 1st physical quantity by said 

1st detection means is large, The amount sensing device of tire conditions according to any 

one of claims 3 to 5 making output quantity per unit time of information which shows 

temperature of a tire detected as said 2nd physical quantity by said 2nd detection means 

increase. 

[Claim 10] 

When said output means exceeds a threshold predetermined in an increasing rate of 
temperature of a tire detected as said 2nd physical quantity by said 2nd detection means, 
Irrespective of a size of said 1st physical quantity detected by said 1st detection means, by 
said 2nd detection means. The amount sensing device of tire conditions according to any one 
of claims 6 to 9 making output quantity per unit time of information which shows temperature of 
a tire detected as said 2nd physical quantity increase. 
[Claim 11] 

On condition that pneumatic pressure of a tire fell below to a predetermined value which shows 
that a tire was in a flat state, said output means, The amount sensing device of tire conditions 
according to any one of claims 6 to 10 making output quantity per unit time of information 
which shows temperature of a tire detected as said 2nd physical quantity by said 2nd detection 
means increase. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Especially this invention relates to the art which supervises the state of a tire in connection with 
the improvement in safety of vehicles about the amount detecting method of tire conditions, 
and the amount sensing device of tire conditions. 
[0002] 

[Description of the Prior Art] 

From the former, even if internal pressure falls by blowout, the art of the run-flat tire which can 
run constant distance is l^nown (for example, refer to patent documents 1 this run-flat tire - 
an inside — a core - the time of having provided the assembly and the internal pressure of a 
tire falling - that core - an assembly supports the load concerning a tire. 
[0003] 

[Patent documents 1] 

JP,6-297922,A (a whole sentence, drawing 1 ) 
[0004] 

[Problem{s) to be Solved by the Invention] 

To the last, only while the emergency which resulted in the flat state is also for a while, it 
enables an extraordinary run, without carrying out tire replacement, and, as for a run-flat tire, 
does not necessarily maintain here a run from which it Is made by a non-flat state. Therefore, if 
lengthy [ high speed operation / continue ], when the crawler bearing area of a tire will increase 
with the run-flat tire which was in the flat state, friction energy and the energy by stress 
concentration increase, and the temperature of a tire rises gradually. If the temperature of a 
tire rises exceeding a permissible dose, the endurance of a tire may be affected with heat. On 
the other hand, though the pneumatic pressure of a tire is supervised, since pneumatic 
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pressure does not change any longer by a flat state primarily, the change of state of the further 

tire cannot be detected, but it is insufficient. 

[0005] 

This invention is made in view of such a situation, and the purpose is to provide the amount 
detecting method of tire conditions and the amount sensing device of tire conditions for 
supervising change of a situation which influences the endurance of a tire. 
[0006] 

[Means for Solving the Problem] 

In order to solve an aforementioned problem, a mode with this invention provides the amount 
detecting method of tire conditions containing a step which outputs the 1st physical quantity as 
an amount of tire conditions, and a step which outputs the 2nd physical quantity as a different 
amount of tire conditions from said 1st physical quantity. A step which outputs said 2nd 
physical quantity changes the output state so that output quantity of information which shows 
said 2nd physical quantity may increase according to a size of said 1st physical quantity. 
[0007] 

According to the amount detecting method of tire conditions of this mode, based on two or 
more sorts of physical quantity about a situation of a tire, an output state of the physical 
quantity is controllable. Therefore, output frequency of information required for especially an 
emergency, output resolution, or output quantity can be raised^ and the safety of vehicles can 
be raised more. On the other hand, sometimes frequency of an information output can usually 
be made low, and power consumption can be reduced. It may suppose "an output state is 
changed", frequency which transmits the 2nd physical quantity may be changed, and 
frequency where the 2nd physical quantity is detected may be changed. 
[0008] 

When it is judged that the detection importance of said 2nd physical quantity increased at least 
a step which outputs said 2nd physical quantity based on a size of said 2nd physical quantity, 
said output state may be changed so that output quantity per unit time of information which 
shows said 2nd physical quantity may increase. Therefore, since information that importance is 
higher can be made to output intensively among the 1st physical quantity and the 2nd physical 
quantity, the safety of vehicles can be raised more. 
[0009] 

1st detection means by which another mode of this invention detects the 1st physical quantity 
as an amount of tire conditions, The amount sensing device of tire conditions provided with the 
2nd detection means that detects the 2nd physical quantity as a different amount of tire 
conditions from said 1st physical quantity, and an output means which outputs said 1st 
physical quantity and said 2nd physical quantity is provided. Said output means changes the 
output state so that output quantity per unit time of Information which shows said 2nd physical 
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quantity detected by said 2nd detection means may increase according to a size of said 1st 

physical quantity detected by said 1st detection means. 

[0010] 

According to the amount sensing device of tire conditions of this mode, an output state by an 
output means can be changed based on two or more sorts of information about a situation of a 
tire. Therefore, frequency of an information output can especially be raised to an emergency, 
and the safety of vehicles can be raised more. On the other hand, sometimes frequency of an 
information output can usually be made low, and power consumption can be reduced. 
[0011] 

When it is judged that the detection importance of said 2nd physical quantity increased said 
output means based on a size of said 2nd physical quantity at least, said output state may be 
changed so that output quantity per unit time of information which shows said 2nd physical 
quantity may increase. Therefore, since information that importance is higher can be made to 
output intensively among the 1st physical quantity and the 2nd physical quantity, the safety of 
vehicles can be raised more. 
[0012] 

Said 2nd detection means may make output quantity per unit time of information which shows 
said 2nd physical quantity by said output means increase by raising detection frequency of 
said 2nd physical quantity according to a size of said 1st physical quantity detected by said 1st 
detection means. In this case, effect same with changing the output quantity by an output 
means itseif is acquired by raising detection frequency of the 2nd physical quantity. 
[0013] 

Said 1st detection means may detect pneumatic pressure of a tire as said 1st physical 
quantity, and said 2nd detection means may detect temperature of a tire as said 2nd physical 
quantity. Said output means may make output quantity per unit time of information which 
shows temperature of a tire detected as said 2nd physical quantity by said 2nd detection 
means increase, so that pneumatic pressure of a tire detected as said 1st physical quantity by 
said 1st detection means is small When pneumatic pressure of a run-flat tire becomes lower 
than pneumatic pressure to which safety is guaranteed with the run-flat tire by this, for 
example, output frequency of tire temperature is raised. Therefore, change of temperature 
information can be grasped certainly in a period which should supervise especially 
temperature, and the safety of vehicles can be raised more. 
[0014] 

Said 1st detection means may detect kinetic energy of a tire as said 1st physical quantity » and 
said 2nd detection means may detect temperature of a tire as said 2nd physical quantity. Said 
output means may make output quantity per unit time of information which shows temperature 
of a tire detected as said 2nd physical quantity by said 2nd detection means increase, so that 
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kinetic energy of a tire detected as said 1st physical quantity by said 1st detection means is 
large. Thereby, when kinetic energy of a run-flat tire exceeds the tolerance level, for example, 
output frequency of tire temperature is raised. Therefore, change of temperature information 
can be grasped certainly in a period which should supervise especially temperature, and the 
safety of vehicles can be raised more. 
[0015] 

Said 1st detection means may detect the degree of grounding of a tire as said 1st physical 
quantity, and said 2nd detection means may detect temperature of a tire as said 2nd physical 
quantity. Said output means may make output quantity per unit time of information which 
shows temperature of a tire detected as said 2nd physical quantity by said 2nd detection 
means increase, so that the degree of grounding of a tire detected as said 1st physical quantity 
by said 1st detection means is large. Thereby, when the degree of grounding of a run-flat tire 
exceeds the tolerance level, for example, output frequency of tire temperature is raised. 
Therefore, change of temperature information can be grasped certainly in a period which 
should supervise especially temperature, and the safety of vehicles can be raised more. 
[0016] 

Said 1st detection means may detect deformation of a tire as said 1st physical quantity, and 
said 2nd detection means may detect temperature of a tire as said 2nd physical quantity. Said 
output means may make output quantity per unit time of information which shows temperature 
of a tire detected as said 2nd physical quantity by said 2nd detection means Increase, so that 
deformation of a tire detected as said 1st physical quantity by said 1st detection means is 
large. Thereby, when deformation of a run-flat tire exceeds the tolerance level, for example, 
output frequency of tire temperature is raised. Therefore, change of temperature information 
can be grasped certainly in a period which should supervise especially temperature, and the 
safety of vehicles can be raised more. 
[0017] 

When said output means exceeds a threshold predetermined in an increasing rate of 
temperature of a tire detected as said 2nd physical quantity by said 2nd detection means, 
Output quantity per unit time of information which shows temperature of a tire detected as said 
2nd physical quantity by said 2nd detection means may be made to increase irrespective of a 
size of said 1st physical quantity detected by said 1st detection means. Thereby, output 
frequency of tire temperature, output resolution, or output quantity is preferentially raised to an 
emergency when temperature of a run-flat tire rose abruptly. Therefore, change of temperature 
information can be grasped certainty in a period which should supervise especially 
temperature, and the safety of vehicles can be raised more. 
[0018] 

Said output means may make output quantity per unit time of information which shows 
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temperature of a tire detected as said 2nd physical quantity by said 2nd detection means 
increase, on condition that pneumatic pressure of a tire felt below to a predetermined value 
which shows that a tire was in a flat state. Thereby, output frequency of tire temperature, 
output resolution, or output quantity is raised to an emergency when a run-flat tire was in a flat 
state, for example. Therefore, change of temperature information can be grasped certainly in a 
period which should supervise especially temperature, and the safety of vehicles can be raised 
more, 
[0019] 

[Embodiment of the Invention] 
{A 1st embodiment) 

In transmitting the information on the temperature detected from the tire to the body side, in a 
1st embodiment of this invention, the transmission interval of the information which shows the 
temperature of a tire is changed according to the size of the pneumatic pressure detected from 
the tire. For example, if the pneumatic pressure of the tire is less than the predetermined 
value, the transmission interval of the information which shows the temperature of a tire will be 
shortened, and change of tire temperature will be transmitted to real time to the body side. On 
the contrary, if the pneumatic pressure of the tire has exceeded the predetermined value, the 
transmission Interval of the information which shows tire temperature wil! be lengthened, and 
power consumption will be reduced. 
[0020] 

Drawing 1 shows the composition of the amount detection system of tire conditions concerning 
a 1st embodiment of this invention. In the amount detection system 10 of tire conditions carried 
in the vehicles 12, the sensor which detects the amount of tire conditions, the transmitter which 
transmits the amount of tire conditions, and the antenna are formed in each of the 1st wheel 
20, the 2nd wheel 22, the 3rd wheel 24, and the 4th wheel 26. Specifically, the 1st physical 
quantity sensor 30, the 1st transmitter 40, and the 1st antenna 50 are formed in the wheel of 
the 1st wheel 20. The 2nd physical quantity sensor 32, the 2nd transmitter 42, and the 2nd 
antenna 52 are formed in the wheel of the 2nd wheel 22. The 3rd physical quantity sensor 34, 
the 3rd transmitter 44, and the 3rd antenna 54 are formed in the 3rd wheel 24. The 4th 
physical quantity sensor 36, the 4th transmitter 46, and the 4th antenna 56 are formed in the 
4th wheel 26. Each tire of the 1 st wheel 20, the 2nd wheel 22, the 3rd wheel 24, and the 4th 
wheel 26 is a run-flat tire. 
[0021] 

The 1st physical quantity sensor 30 of this embodiment, the 2nd physical quantity sensor 32, 
the 3rd physical quantity sensor 34, and the 4th physical quantity sensor 36 detect the 
pneumatic pressure of a tire, and the temperature of a tire as an amount of tire conditions, 
respectively. The 1st transmitter 40, the 2nd transmitter 42, the 3rd transmitter 44, and the 4th 
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transmitter 46, The information on the amount of tire conditions which the 1st physical quantity 
sensor 30, the 2nd physical quantity sensor 32. the 3rd physical quantity sensor 34, and the 
4th physical quantity sensor 36 detected is transmitted to the body side via the 1st antenna 50, 
the 2nd antenna 52, the 3rd antenna 54, and the 4th antenna 56, respectively, 
[0022] 

The cell which supplies electric power to the 1st physical quantity sensor 30 and the 1st 
transmitter 40 is built in the 1st physical quantity sensor 30 or the 1st transmitter 40. Similarly, 
the cell is built also in the 2nd physical quantity sensor 32 or the 2nd transmitter 42, the 3rd 
physical quantity sensor 34 or the 3rd transmitter 44, the 4th physical quantity sensor 36, or 
the 4th transmitter 46. 
[0023] 

The receiver 62 formed in the body side receives the information on the amount of tire 
conditions via the receiving side antenna 60 from each of the 1st transmitter 40, the 2nd 
transmitter 42, the 3rd transmitter 44, and the 4th transmitter 46, The information on the 
received amount of tire conditions is sent to the electronic control 64 ("ECU64" is written 
hereafter). [ the electronic control 64 ] ECU64 grasps the state of a tire based on the 
information on the amount of tire conditions received from the receiver 62. ECU64 can sound a 
beep sound to the buzzer 70 while making the warning lamp 72 turn on according to the 
amount of tire conditions received from the receiver 62, For example, when the tire pressure 
contained in the amount of tire conditions which the receiver 62 receives decreases beyond in 
a predetermined value, ECU64 makes the warning lamp 72 turn on and sounds the buzzer 70. 
For example, when the tire temperature contained in the amount of tire conditions which the 
receiver 62 receives increases beyond a predetermined value, ECU64 warns a crew member 
about the influence which the state of a tire has to the safety of vehicles. 
[0024] 

The initialization switch 68 initializes the monitoring operation of the tire condition by ECU64. 
The tire selector 66 chooses the tire which serves as a surveillance object among the 1st 
wheel 20, the 2nd wheel 22, the 3rd wheel 24, and the 4th wheel 26. 
[0025] 

Hereafter, operation by each above-mentioned composition is explained. Drawing 2 is a flow 
chart which shows how to detect the amount of tire conditions in this embodiment. Here, 
operation of the 1st physical quantity sensor 30 that detects the tire pressure and tire 
temperature of the 1st wheel 20, and the 1st transmitter 40 that transmits the tire pressure and 
tire temperature of the 1st wheel 20 which the 1st physical quantity sensor 30 detected to the 
body side as information on the amount of tire conditions is illustrated. However, the 2nd 
physical quantity sensor 32 and the 2nd transmitter 42, the 3rd physical quantity sensor 34 and 
the 3rd transmitter 44, the 4th physical quantity sensor 36, and the 4th transmitter 46 function 
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as the 1st physical quantity sensor 30 and the 1st transmitter 40 similarly. 
[0026] 

While tire-pressure P of the 1st wheel 20 detected by the 1st physical quantity sensor 30 is not 
less than tire-pressure threshold P^, (S10N), The transmission interval of the amount of tire 

conditions by the 1st transmitter 40 is maintained in 15 minutes (S12), and the surveillance of 
the tire pressure in S10 is performed repeatedly. Tire-pressure threshold P^ is a value low 10% 

- about 20% from the design absentminded atmospheric pressure of the 1st wheel 20, for 
example. While repeating processing of S10 and SI 2, the 1st transmitter 40 transmits the 
information on the amount of tire conditions about the 1st wheel 20 to the body side at intervals 
of 15 minutes. 
[0027] 

the state where the tire durability of (SIOY) and the 1st wheel 20 is insufficient when tire- 
pressure P of the 1st wheel 20 detected by the 1st physical quantity sensor 30 is less than tire- 
pressure threshold P^ - or it is a flat state mostly - it is rich and is made. About the 

Information on the tire pressure of the 1st wheel 20, the transmitting information interval by the 
1st transmitter 40 is changed after it at 10 seconds (SI 4). 2 minutes after a transmission 
interval is changed about the information on the tire pressure of the 1st wheel 20 at 10 
seconds, it is maintained while setting out of the transmitting information interval has been 10 
seconds (S16N). 
[0028] 

After a transmission interval is changed about the information on the tire pressure of the 1st 
wheel 20 at 10 seconds and 2 minutes pass (81 6Y), a transmission interval is returned about 
the information on the tire pressure of the 1st wheel 20 in 15 minutes (318), It is a case where 
tire temperature T of the 1st wheel 20 exceeds 1st tire temperature threshold Tq {S20Y), When 

inclination deltaT of tire temperature exceeds predetermined tire temperature Inclination 
threshold deltaT^ {S22Y), It considers that the tire temperature of the 1st wheel 20 rose 

abruptly, and a transmission interval is changed about the information on the tire temperature 

of the 1st wheel 20 at 30 seconds {826), 

[0029] 

When tire temperature T of the 1st wheel 20 does not exceed 1st tire temperature threshold T^ 

in 820 {820N), Or even if it is a case where inclination deltaT of tire temperature does not 
exceed predetermined tire temperature inclination threshold deitaT^ in 822 (822N), If tire 

temperature T of the 1st wheel 20 has exceeded 2nd tire temperature threshold T^ {824 Y), a 

transmission interval will be changed about the information on the tire temperature of the 1st 
wheel 20 at 30 seconds (826), That is, if tire temperature is saturated, tire temperature 



http://www4.ipdLinpit.gojp/cgi-bui/tran_web_cgi_ejje?atw_u^h 6/10/2008 



JP,2004-331009,A [DETAILED DESCRIPTION] 



Pages of 16 



inclination will not become large any longer, but since a possibility of affecting the endurance 
of a tire will arise if the absolute value of tire temperature is large, judgment of S24 is made, 
2nd tire temperature threshold is set, for example as 80 degrees - about 100 degrees. 

However, since a value suitable as 2nd tire temperature threshold T^ becomes settled by the 

situation of a run state or the circumference, For example, the 1st physical quantity sensor 30 
or the 1st transmitter 40 holds the table which specified the correspondence relation between 
each parameter, such as the vehicle speed, the number of times of a brake, temperature of the 
open air, the width G, ****, and a steering amount, and 2nd tire temperature threshold T^, The 

1st physical quantity sensor 30 or 1st transmitter 40 may determine 2nd tire temperature 

threshold T^ each time. 

1 

[0030] 

S26 is sl<ipped when tire temperature T of the 1st wheel 20 has not exceeded 2nd tire 
temperature threshold T^ in S24 (S24N). Processings from S20 to S26 are repeated until it 

stops the vehicles 12 (S28N), 
[0031] 

Drawing 3 shows change of the transmitting information interval before and behind the blowout 
of a tire, and a transmitting information rate. A transmitting information interval is shown in the 
upper part of this figure, and a transmitting information rate is shown in the lower part of this 
figure, A horizontal axis shows time progress. Here, operation of the 1st transmitter 40 that 
transmits the tire pressure and tire temperature of the 1st wheel 20 to the body side as 
information on the amount of tire conditions is illustrated. However, the 2nd fransmitter 42, the 
3rd transmitter 44, and the 4th transmitter 46 function as the 1st transmitter 40 similarly. 
[0032] 

While the 1st transmitter 40 transmits [ both ] the tire pressure and tire temperature of the 1st 
wheel 20 at intervals of 15 minutes in the stage before a blowout, the rate of the amount of 
information of a tire pressure and tire temperature of occupying the amount of tire conditions 
which the 1st transmitter 40 transmits is equal at 50% and 50%. After the tire of the 1st wheel 
20 blows out, before the 2-minute backward. Although the transmission interval of a tire 
pressure is changed at 10 seconds, since the transmission interval of tire temperature is still 
15 minutes, the amount of tire conditions which the 1st transmitter 40 transmits accounts for 
the rate thru/or the rate near 100% that the amount of information of a tire pressure is 100%. 
Although the transmission interval of a tire pressure is returned in the stage after 2-'minute 
progress from a blowout in 15 minutes, since the transmission interval of tire temperature is 
changed at 30 seconds depending on the rising degree of the tire temperature, the amount of 
tire conditions which the 1st transmitter 40 transmits accounts for a rate with the amount of 
information of tire temperature near 100%. Thus, the output quantity per unit time of the 
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information on tire temperature which the 1st transmitter 40 transmits is fluctuated by changing 
a transmitting information interval. 
(A 2nd embodiment) 

A 2nd embodiment of this invention is the point of changing the output state of the information 
on tire temperature according to the size of the l<inetic energy of a tire, and differs from a 1st 
embodiment of this invention to which the output state of the information on tire temperature is 
changed according to the size of a tire pressure. Hereafter, it explains focusing on a point of 
difference with a 1st embodiment. The composition of this embodiment is shown in drawing 1 
like a 1st embodiment. 
[0033] 

The 1st physical quantity sensor 30 in drawing 1 , the 2nd physical quantity sensor 32, the 3rd 
physical quantity sensor 34, and the 4th physical quantity sensor 36 detect the kinetic energy 
corresponding, respectively and tire temperature of the 1st wheel 20, the 2nd wheel 22, the 3rd 
wheel 24, and the 4th wheel 26. Kinetic energy here is the number of rotations of a tire, and 
the 1st physical quantity sensor 30, the 2nd physical quantity sensor 32, the 3rd physical 
quantity sensor 34, and the 4th physical quantity sensor 36 contain an acceleration sensor and 
a temperature sensor, respectively. The 1st physical quantity sensor 30, the 2nd physical 
quantity sensor 32, the 3rd physical quantity sensor 34. and the 4th physical quantity sensor 
36 ask for the number of rotations of a tire by integrating with the acceleration component of 
the tire rotation detected with the acceleration sensor. 
10034] 

The 1st transmitter 40, the 2nd transmitter 42, the 3rd transmitter 44, and the 4th transmitter 
46, The tire temperature and the tire number of rotations which were detected by the 1st 
physical quantity sensor 30, the 2nd physical quantity sensor 32, the 3rd physical quantity 
sensor 34, and the 4th physical quantity sensor 36, respectively are transmitted to the body 
side as an amount of tire conditions. However, the 1st transmitter 40, the 2nd transmitter 42, 
the 3rd transmitter 44, and the 4th transmitter 46 change the transmission interval of tire 
temperature according to the size of tire number of rotations. For example, the 1st transmitter 
40, the 2nd transmitter 42, the 3rd transmitter 44, and the 4th transmitter 46 shorten the 
transmitting information interval of tire temperature, so that tire number of rotations is large* 
That is, since a possibility of tire temperature rising and affecting the endurance of a tire 
becomes high so that the kinetic energy of a tire is large, when the kinetic energy of a tire Is 
large, the transmitting information interval of tire temperature is shortened that change of tire 
temperature should be caught certainly. On the other hand, the 1st transmitter 40, the 2nd 
transmitter 42, the 3rd transmitter 44, and the 4th transmitter 46 lengthen the transmitting 
information interval of tire temperature, so that tire number of rotations is small. Since the 
information on tire temperature is not transmitted in the situation where tire temperature does 
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not rise too much by this, more than needed^ the power consumption of an internal battery can 

be reduced, 

[0035] 

When the 1st transmitter 40, the 2nd transmitter 42, the 3rd transmitter 44, and the 4th 
transmitter 46 contain a pneumatic sensor further, The 1st transmitter 40, the 2nd transmitter 
42, the 3rd transmitter 44, and the 4th transmitter 46 may change the transmitting information 
interval of tire temperature, on condition that the tire pressure was less than the prescribed 
threshold value. The prescribed threshold value of a tire pressure here is a value which can be 
regarded as a tire being a flat state. In this case, since the transmitting information interval of 
tire temperature can be shortened in the situation regarded as a tire being a flat state, change 
of tire temperature can be caught certainly and safety can be improved more. 
(A 3rd embodiment) 

A 3rd embodiment of this invention is the point of changing the output state of the information 
on tire temperature according to the deformation of a tire, and differs from a 1st embodiment of 
this invention to which the output state of the information on tire temperature is changed 
according to the size of a tire pressure. Hereafter, it explains focusing on a point of difference 
with a 1st embodiment. The composition of this embodiment as well as a 1st embodiment is 
shown in drawing 1 . 
[0036] 

The 1st physical quantity sensor 30 in drawing 1 , the 2nd physical quantity sensor 32, the 3rd 
physical quantity sensor 34, and the 4th physical quantity sensor 36 detect the tire deformation 
corresponding, respectively and tire temperature of the 1st wheel 20, the 2nd wheel 22, the 3rd 
wheel 24, and the 4th wheel 26. The 1st physical quantity sensor 30, the 2nd physical quantity 
sensor 32, the 3rd physical quantity sensor 34, and the 4th physical quantity sensor 36 contain 
the strain gage which detects tire deformation, respectively, and the temperature sensor which 
detects tire temperature, - - 
[0037] 

The 1st transmitter 40, the 2nd transmitter 42, the 3rd transmitter 44, and the 4th transmitter 
46, The tire deformation and tire temperature which were detected by the 1st physical quantity 
sensor 30, the 2nd physical quantity sensor 32, the 3rd physical quantity sensor 34, and the 
4th physical quantity sensor 36, respectively are transmitted to the body side as an amount of 
tire conditions. However, the 1st transmitter 40, the 2nd transmitter 42, the 3rd transmitter 44, 
and the 4th transmitter 46 change the transmitting information interval of tire temperature 
according to the size of tire deformation. For example, the 1st transmitter 40, the 2nd 
transmitter 42, the 3rd transmitter 44, and the 4th transmitter 46 shorten the transmitting 
information interval of tire temperature, so that tire deformation is large. That is, since a 
possibility of tire temperature rising and affecting the endurance of a tire becomes high so that 
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tire deformation is large, when tire deformation is large, the transmitting information interval of 
tire temperature is shortened that change of tire temperature should be caught certainly. On 
the other hand, the 1st transmitter 40, the 2nd transmitter 42, the 3rd transmitter 44, and the 
4th transmitter 46 lengthen the transmitting Information interval of tire temperature, so that tire 
deformation is smalL Since the information on tire temperature is not transmitted in the 
situation where tire temperature does not rise too much by this, more than needed, the power 
consumption of an internal battery can be reduced. 
[0038] 

Drawing 4 shows the strain gage with which the wheel and the tire surface of the wheel were 
equipped. The sidewall surface of the tire 80 is equipped with two or more strain gages 82, and 
the strain gage 82 of these plurality detects the deformation of the sidewall of the tire 80 so 
that it may illustrate. 
[0039] 

When the 1st transmitter 40, the 2nd transmitter 42, the 3rd transmitter 44, and the 4th 
transmitter 46 contain a pneumatic sensor further, The 1st transmitter 40, the 2nd transmitter 
42, the 3rd transmitter 44, and the 4th transmitter 46 may change the transmitting information 
interval of tire temperature, on condition that the tire pressure was less than the prescribed 
threshold value. The prescribed threshold value of a tire pressure here is a value which can be 
regarded as a tire being a flat state. In this case, since the transmitting information Interval of 
tire temperature can be shortened in the situation regarded as a tire being a flat state, change 
of tire temperature can be caught certainly and safety can be improved more. 
(A 4th embodiment) 

A 4th embodiment of this invention is the point of changing the output state of the information 
on tire temperature according to the road-hugging of a tire, and differs from a 1st embodiment 
of this invention to which the output state of the Information on tire temperature is changed 
according to the size of a tire pressure. Hereafter, it explains focusing on a point of difference 
with a 1st embodiment. The composition of this embodiment as well as a 1st embodiment is 
shown in drawing 1 . 
[0040] 

The 1st physical quantity sensor 30 in drawing 1 , the 2nd physical quantity sensor 32, the 3rd 
physical quantity sensor 34, and the 4th physical quantity sensor 36 detect the tire road- 
hugging corresponding, respectively and tire temperature of the 1st wheel 20, the 2nd wheel 
22, the 3rd wheel 24, and the 4th wheel 26* Tire road-hugging here is a crawler bearing area of 
a tire, and the 1st physical quantity sensor 30, the 2nd physical quantity sensor 32, the 3rd 
physical quantity sensor 34. and the 4th physical quantity sensor 36 contain a pneumatic 
sensor, a strain gage, and a temperature sensor, respectively. The 1st physical quantity 
sensor 30, the 2nd physical quantity sensor 32, the 3rd physical quantity sensor 34, and the 
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4th physical quantity sensor 36 determine the crawler bearing area of a tire based on the tire 
pressure detected with the deformation and the pneumatic sensor of the sidewal! detected by 
the strain gage with which a tire surface like drawing 4 w as equipped, 
[0041] 

The 1st transmitter 40, the 2nd transmitter 42, the 3rd transmitter 44, and the 4th transmitter 
46, The tire temperature detected by the 1st physical quantity sensor 30, the 2nd physical 
quantity sensor 32, the 3rd physical quantity sensor 34, and the 4th physical quantity sensor 
36, respectively and the crawler bearing area of a tire are transmitted to the body side as an 
amount of tire conditions. However, the 1st transmitter 40, the 2nd transmitter 42, the 3rd 
transmitter 44, and the 4th transmitter 46 change the transmitting information interval of tire 
temperature according to the size of the crawler bearing area of a tire. For example, the 1st 
transmitter 40, the 2nd transmitter 42, the 3rd transmitter 44, and the 4th transmitter 46 
shorten the transmitting infomnation interval of tire temperature, so that a tire crawler bearing 
area is large. That is, since a possibility of tire temperature rising and affecting the endurance 
of a tire becomes high so that a tire crawler bearing area is large, when a tire crawler bearing 
area is large, the transmitting information interval of tire temperature is shortened that change 
of tire temperature should be caught certainly. On the other hand, the 1st transmitter 40, the 
2nd transmitter 42» the 3rd transmitter 44, and the 4th transmitter 46 lengthen the transmitting 
information interval of tire temperature, so that a tire crawler bearing area is small. Since the 
information on tire temperature is not transmitted in the situation where tire temperature does 
not rise too much by this, more than needed, the power consumption of an internal battery can 
be reduced. 
[0042] 

The 1st transmitter 40, the 2nd transmitter 42, the 3rd transmitter 44, and the 4th transmitter 
46 may change the transmitting information interval of tire temperature, on condition that the 
tire pressure was less than the prescribed threshold value. The prescribed threshold value of a 
tire pressure here is a value which can be regarded as a tire being a flat state. In this case, 
since the transmitting information interval of tire temperature can be shortened in the situation 
regarded as a tire being a flat state, change of tire temperature can be caught certainly and 
safety can be improved more. {A 5th embodiment) 

The transmitter of each wheel is the point of changing the transmission frequency of 
information, and a 5th embodiment of this invention differs from the 1-4th embodiments of this 
invention to which the transmitter of each wheel changes the transmission interval of 
information. Hereafter, it explains focusing on a point of difference with the 1-4th embodiments. 

[0043] 

Drawing 5 usually shows change of the number of times of transmitting information in the time 
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and an emergency. The 1st transmitter 40, the 2nd transmitter 42, the 3rd transmitter 44, and 
the 4th transmitter 46 transmit each information on ID, a tire pressure, and tire temperature to 
the body side as an amount of tire conditions so that it may illustrate. ID is the identification 
information assigned at a meaning to each of the 1st wheel 20, the 2nd wheel 22, the 3rd 
wheel 24, and the 4th wheel 26, and is distinguished also from the wheel of marketing with 
which it is equipped by the wheel with which other vehicles were equipped, or tire replacement, 

[0044] 

Usually, in the state where the time 20, i.e., the 1st wheel, the 2nd wheel 22, the 3rd wheel 24, 
and the 4th wheel 26 do not blow out. The 1st transmitter 40, the 2nd transmitter 42, the 3rd 
transmitter 44, and the 4th transmitter 46 transmit the information on the amount of tire 
conditions constituted so that ID, a tire pressure, and tire temperature might be sent 1 time, 
respectively. 
[0045] 

After the emergency 20, i.e., the 1st wheel, the 2nd wheel 22, the 3rd wheel 24, and the 4th 
wheel 26 have blown out, the 1st transmitter 40, the 2nd transmitter 42, the 3rd transmitter 44, 
and the 4th transmitter 46 transmit the information on the amount of tire conditions that ID was 
constituted so that 1 time and tire temperature might be sent 3 times. 
[0046] 

Change of the information output state by the 1 st transmitter 40 of this embodiment, the 2nd 
transmitter 42, the 3rd transmitter 44, and the 4th transmitter 46 is realized in the fomn of 
change of the number of times of transmitting information. In the 1-4th embodiments of this 
invention, although change of the transmitting information interval was explained as change of 
the information output state by the 1st transmitter 40, the 2nd transmitter 42, the 3rd 
transmitter 44, and the 4th transmitter 46, these can be replaced by change of the number of 
times of transmitting information of this embodiment. For example, each 40 or less transmitter 
[ 1st ] transmitter makes the number of times of transmitting information of tire temperature 
increase, if a 1st embodiment is applied, so that a tire pressure is small. Each 40 or less 
transmitter [ 1st ] transmitter makes the number of times of transmitting information of tire 
temperature increase, if a 2nd embodiment is applied, so that tire kinetic energy is large. Each 
40 or less transmitter [ 1st ] transmitter makes the number of times of transmitting information 
of tire temperature increase, if a 3rd embodiment is applied, so that tire deformation is large. 
Each 40 or less transmitter [ 1st ] transmitter makes the number of times of transmitting 
information of tire temperature increase, if a 4th embodiment is applied, so that the degree of 
tire grounding is large. Thus, the output quantity per unit time of the information on tire 
temperature which each 40 or less transmitter [ 1st ] transmitter transmits is changing with the 
changes in the number of times of transmitting information. 
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[0047] 

In the above, this invention was explained based on the embodiment. Those various 
modifications of this invention are also effective as a mode of this invention, without being 
limited to this embodiment. Hereafter, a modification is given, 

[0048] 

In a 2nd embodiment of this invention, each 30 or less physical quantity sensor [ 1st ] physical 
quantity sensor is considered as the composition which detects tire number of rotations as 
kinetic energy of the tire of each 20 or less corresponding, respectively wheel [ 1st ] wheel. In a 
modification, each 30 or less physical quantity sensor [ 1st ] physical quantity sensor may 
detect the driving torque of a tire as kinetic energy of the tire of each 20 or less corresponding, 
respectively wheel 1 1st ] wheel. In this case, each 30 or less physical quantity sensor [ 1st ] 
physical quantity sensor may search for the driving torque of a tire based on the acceleration 
component detected with that acceleration sensor while containing an acceleration sensor, 
respectively. In the modification of further others, each 30 or less physical quantity sensor 
[ 1st ] physical quantity sensor may detect the load of a tire as kinetic energy of the tire of each 
20 or less corresponding, respectively wheel [ 1st ] wheel. In this case, each 30 or less 
physical quantity sensor [ 1st ] physical quantity sensor may search for the load of a tire based 
on the tire deformation detected by that strain gage, and the tire pressure detected with the 
pneumatic sensor while containing a strain gage and a pneumatic sensor, respectively. 
[0049] 

In a 3rd embodiment of this invention, each 30 or less physical quantity sensor [ 1st ] physical 
quantity sensor was the composition containing the strain gage provided in the sidewall of the 
tire, and was the composition that the strain gage detected tire deformation. In a modification, 
it is good also as composition which calculates tire deformation by the range measurement 
between a tire and a wheel. In a 3rd embodiment, the composition to which the transmitting 
information interval of tire temperature is changed according to the size of tire deformation was 
explained. In a modification, each 40 or less transmitter [ 1st ] transmitter may change the 
transmitting information interval of tire deformation according to the height of tire temperature. 
[0050] 

In a 4th embodiment of this invention, each 30 or less physical quantity sensor [ 1st ] physical 
quantity sensor is considered as the composition which detects the crawler bearing area of a 
tire as a degree of tire grounding of each 20 or less corresponding, respectively wheel [ 1st ] 
wheel. In a modification, each 30 or less physical quantity sensor [ 1st] physical quantity 
sensor may detect the coefficient of friction of a tire and a road surface as a degree of tire 
grounding of each 20 or less corresponding, respectively wheel [ 1st ] wheel In this case, each 
30 or less physical quantity sensor [ 1st ] physical quantity sensor may ask for the road surface 
mu of a tire based on the tire deformation detected by that strain gage while containing a strain 
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gage, respectively. 
[0051] 

in the 1-4th embodiments of this invention, although the transmitting information interval by 
each 40 or less transmitter [ 1st ] transmitter is set to 15 10 seconds, 30 seconds, or minutes, 
The detection interval of the amount of tire conditions by each 30 or less physical quantity 
sensor may also be set as this the 1st [ in all ] physical quantity sensor at 15 10 seconds, 30 
seconds, or minutes. Although it had composition to which the transmitting information interval 
by each 40 or less transmitter [ 1st ] transmitter is changed in the 1-'4th embodiments of this 
invention, In a modification, it is good also as composition to which the transmitting information 
interval by each 40 or less transmitter [ 1st ] transmitter is changed as a result by changing the 
detection interval of the amount of tire conditions by each 30 or less physical quantity sensor 
[ 1st ] physical quantity sensor. 
[0052] 

Hereafter, the correspondence relation between the member which constitutes the amount 
detection system 10 of tire conditions of each embodiment of this invention, and the member 
indicated to the claim is illustrated. The 1st physical quantity sensor 30 in drawing 1 , the 2nd 
physical quantity sensor 32, the 3rd physical quantity sensor 34, and the 4th physical quantity 
sensor 36 correspond to "the 1st detection means" and "the 2nd detection means" in claim 3. 
The 1st transmitter 40, the 2nd transmitter 42, the 3rd transmitter 44, and the 4th transmitter 
46 correspond to the "output means" according to claim 3 which can be set, "The 1st detection 
means", "the 2nd detection means", and an "output means" may comprise a respectively 
separate unit, and may comprise an one unit in arbitrary combination. 
[0053] 

Wording indicated to the claim may be interpreted as follows. The "1st physical quantity" and 
the "2nd physical quantity" may show not the meaning that limits the kind of physical quantity 
which should be detected to two kinds but two or more physical quantity including three or 
more kinds. "The 1st detection means" and "the 2nd detection means" may show not the 
meaning that limits the kind of sensor as a detection means to two kinds but two or more 
sensors including three or more kinds. As for "the output state per unit time", the transmission 
interval of the information which should be outputted, for example, transmission frequency or 
data volume of information etc. which should be outputted may show the send state that the 
send state that the change influences the reception rate of a receiver, or its change influences 
the power consumption of a receiver 
[0054] 

[Effect of the Invention] 

According to this invention, the amount detecting method of tire conditions and the amount 
sensing device of tire conditions which raise the safety or power saving of vehicles can be 
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provided, 

[Brief Description of the Drawings] 

[Drawing H it is a figure showing the composition of the amount detection system of tire 
conditions concerning each embodiment of this invention. 

[Drawing 2] It is a flow chart which shows how to detect the amount of tire conditions in a 1st 
embodiment of this invention. 

[Drawing 31lt is a figure showing change of the transmitting information interval before and 
behind the blowout of a tire, and a transmitting information rate, 

[Drawing 4] lt is a figure showing the strain gage with which the wheel and the tire surface of 
the wheel were equipped. 

[Drawing 5]lt is a figure showing change of the number of times [ in / usually / the time and an 
emergency] of transmitting information concerning a 5th embodiment of this invention. 
[Description of Notations] 

10 ... The amount detection system of tire conditions, 12 Vehicles, 20 ... The 1st wheel, 22 
[ ... The 1st physical quantity sensor, ] The 2nd wheel, 24 ... The 3rd wheel, 26 ... The 4th 
wheel, 30 32 [ ... The 1st transmitter, 42 / ... The 2nd transmitter. 44 / ... The 3rd transmitter, 
46 / ... The 4th transmitter, 62 / ... A receiver. 64 / ... ECU, 70 / ... A buzzer, 72 / Warning 
lamp. ] ... The 2nd physical quantity sensor, 34 ... The 3rd physical quantity sensor, 36 ... The 
4th physical quantity sensor, 40 



[Translation done.] 
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* NOTICES * 

JPO and INFIX are not responsible for any 
damages caused by the use of this translation* 

1This document has been translated by computer. So the translation may not reflect the 
original precisely, 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] lt is a figure showing the composition of the amount detection system of tire 
conditions concerning each embodiment of this invention. 

[Drawing 2] lt is a flow chart which shows how to detect the amount of tire conditions in a 1 st 
embodiment of this invention, 

[Drawing 3] It is a figure showing change of the transmitting information interval before and 
behind the blowout of a tire» and a transmitting information rate. 

[Drawing 4I lt is a figure showing the strain gage with which the wheel and the tire surface of 
the wheel were equipped. 

[Drawing 5] It is a figure showing change of the number of times [ in / usually / the time and an 
emergency] of transmitting information concerning a 5th embodiment of this invention. 
[Description of Notations] 

10 ... The amount detection system of tire conditions, 12 ... Vehicles, 20 The 1st wheel, 22 
[ The 1st physical quantity sensor, ] The 2nd wheel, 24 ... The 3rd wheel, 26 ... The 4th 
wheel, 30 32 [ ... The 1st transmitter, 42 / ... The 2nd transmitter, 44 / ... The 3rd transmitter, 
46 / ... The 4th transmitter, 62 / ... A receiver, 64 / ... ECU, 70 / ... A buzzer, 72 / ... Warning 
lamp. ] ... The 2nd physical quantity sensor, 34 „. The 3rd physical quantity sensor, 36 ... The 
4th physical quantity sensor, 40 
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[Drawing 1] 




[Drawing 2] 
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[Drawing 41 




[Drawing 5] 



tD las 
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